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Mr. C. Larsen,
Dean of Agriculture,
South Dakota State College,
Dear Sir:
As director of the South Dakota Agri
cultural Experiment Station, I have the
honor to make the following report for
the fiscal year ending June 30, 1928. At
the close of the year there were twelve
departments of the station. A report
in detail "by each department head is
included herein and also the financial
statement hy the secretary of the col
lege, showing how the different funds
were expended.
Yours truly,
JAMES W. WILSOU
Director of the Experiment Station.
Annual Report
AGRICULTURAL ENGINEERING
ELECTRICITY ON THE FARM
Refrigeration.—Electrical refrigeration in the farm home was stud
ied further during the past year. This study is practically completed
and a summary of it follows; The purpose of the study was (a) to find
the amount of electricity that would be used for home refrigeration under
actual farm conditions; (b) to find the amount of electricity used in the
hot summerperiod; (c) to find the amount of electricity used in the five
cold months; (d) to find the effect of a favorable or unfavorable location
of the refrigerator box in the home on the amount of electricity used; (e)
to find the average temperature that is maintained within the refriger
ator box as set by the manufacturer or distributor; (f) to find the effect
of the outside temperature (weather) on the amount of electricity used.
The results of the various studies made on from four to eight dif
ferent refrigerators showed that the average electricity used by the farm
refrigerator during the ten hottest weeks of summer was 18% kilowatt
hours or 77 kilowatt hours per month. The average for the five winter
months (the period when the patrons had been shutting them off) was
9.9 per week or 43.6 kilowatt hours per month.
A favorable location of the refrigerator in the house made a differ
ence of .08 kilowatt hours per week. The refrigerator that was favor
ably located was in the grade entrance to the basement on the north side
of the house. The refrigerator that was unfavorably located was in the
kitchen with the kitchen range, and with a distance of 11 feet between
the two.
The average temperatures maintained in five typical farm refriger
ators varied all the way from 36.16 degrees F., to 49.69 degrees F. This
temperature will be maintained according to the adjustment of the therm
ostat control and the results show that this adjustment on the same make
refrigerator varies widely when installed.
The effect of maintaining the lower temperature in refrigerators
that were practically identical was also studied and the results indicated
that in order to maintain the temperature of the box at 36.16 degrees F.,
which was 7.37 degrees below the average, it took 10 kilowatt hours per
week more electrical energy than it would to maintain the temperature
at 43.5 degrees F. which was the average.
The effect of the outside weather temperature on the amount of
electricity used showed an increase of .27 kilowatt hours of electricity
for each increase of 1 degree F. over one week's time.
One other phase of this study will be made befoi-e it is finished. A
test will be made to determine the effect of opening the refrigerator
door by members of the household on the amount of electricity consumed.
Feed Grinding.—Three different set-ups of grinders operated with
small electric motors were used to obtain some experimental data on the
practicability of using small electric units for the grinding of feed. The
largest unit, located at the poultry farm, is a six-inch burr mill operated
by a five-horsepower motor. The motor also operates the elevator which
elevates either ground or whole feed to the second floor. A second unit,
set up at the beef cattle barn, is a two-horsepower direct driven hammer
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mill. Not enough tests have been run on either of these to give any con
clusive results as yet. The third electrically driven grinder is at the
hog farm. It is a four and one-half inch burr mill operated by a two-
horsepower motor. An elevator for elevating the ground feed into the
bm IS operated by the same motor. A large hopper built above the
grinder holds about ten bushels of grain. The hopper can be filled and
the grinder requires no more attention until all of the grain is ground
and the hopper needs refilling.
The different kinds of grain ground at the hog farm were com,
beans. The total amount was 13,316.2 pounds of corn:
38,767.2 pounds of barley; and 1,026.5 pounds of soy beans. The average
kilowatt hours per 100 pounds was 0.463KW/lOO lbs. for corn; 0.791 KW/lOO lbs. for barley, and 0.458 KW/lOO
lbs. for soy beans. The average number of pounds per hour was 250 for
corn; 127.9 for barley; and 218.4 for soy beans. The average moisture
content for corn was 12.05 per cent and for barley 10.52 per cent. The
average fineness modulus was 3.37 for the corn ground, 3.61 for the bar
ley, and 3.21 for soy beans. This method used in expressing the fineness
of ground feeds was adopted this last year by the committee on standard
practices of the American Society of Agricultural Engineers. The small
er modulus indicates finer feed. Flour would have a modulus of one or
less and the highest possible modulus that a very coarse ground rough
age could have is six. The feed ground in this experiment was all fairly
fine, as can be seen by the modulus.
years ago an experiment on the compara
tive efficiency of a cream separator, operated by different forms of
power, was started. At that time the comparison was made between
electrically and hand operated cream separators. The same separator
was used in both cases. The separator was thirty-eight hundredths of
one per cent (.38%) more efficient when operated by an electric motor.
This year the study was continued by comparing two types of gasoline
engines, the "hit or miss governed" and the "throttle governed". The
results varied considerable and did not run consistently in favor of eith
er type of engine. There was, however, a very slight advantage in
favor of the throttle governed engine. Both were satisfactory and the
skimming efficiency was high for both engines. No direct comparison
between these and the hand and electric operated test can be made as
it was impossible to use the same separator. The indications are that
hand operation is the least efficient of the four. Gasoline power for
this purpose costs about twice that of electricity but in either case the
cost was very low and would only be about one cent a day on the aver
age farm.
Combine Study
The study of harvesting and threshing with the combine was start
ed in the summer of 1927 in co-operation with the United States Depart
ment of Agriculture, the Farm Economics Department and Agronomy
Department of State College. The study was carried on at the college
and also in Hughes and Sully counties. At the college, a machine was
used to harvest 17 acres of oats, 10 acres of barley, 12 acres of sweet
clover, and one acre of soy beans. The oats and barley were cut in-
termittently every few days for a period of two weeks to determine the
condition of the grain at various times and the best time to harvest
grain with the combine harvester-thresher. It was necessary to wait
two weeks after the grain was ready to cut with the binder before it
was ready to be harvested with a combine.
The biggest drawback to the use of the combine experienced last
year was weeds. The main trouble the farmers that were visited had
was that of green weed seeds and leaves in the grain. These would raise
the moisture content and in a few cases cause the grain to spoil.
The experimental study of the combine is being continued this year
in co-operation with the Agronomy Department.
Grinding Roughage
This department co-operated with the Animal Husbandry Depart
ment in an experiment to determine the feeding value of ground rough
ages. The Agricultural Engineering Department did the grinding and
kept records of the rate and cost of grinding.
Com husks were also ground for the Dairy Department and the
feeding results that they obtain from these husks will serve as part of
the preliminary study of corn harvesting machinery that has been out
lined for the coming year.
AGRONOMY
Influence of Crop Rotations on Soil Fertility
At the time of the last report, soil sampling had been completed from
several plots of land in a series where various rotations and treatments
are continued for definite long-time intervals. Since the last report,
analyses of the soil from the plots for inorganic carbon has been com
pleted. A summary has also been made of crop yields from the series of
plots covering a 20-year period. The percentages of gain in crop yields
resulting from making application of phosphorus to plots in the rotations
as as follows: Corn, 20.16 per cent; wheat, 33.15 per cent; barley, 33.12
per cent; oats, 24.23 per cent; cloverhay, 84.64 per cent; cloverseed, 72.78
per cent.
Sulphur and Phosphorus
Pot cultures only were carried on this year. The outstanding facts
observed are:
Double super-phosphate produced the largest growth.
The pots which received rock phosphate at the beginning of the ex
perimentare producing larger yields than they produced at first, although
the yield is small.
Series III, sand series, is producing more than Series II, sand series.
Series III was originally inoculated with an infusion from soil used in
Series I. Series II was not so inoculated.
Corn Ear Rots
In the previous report attention was called to the fact that work on
this project is now being conducted mainly with the use of selfed strains
in view of the fact that such strains frequently possess characteristic ap
pearances which are held to be associated with their genetic make-up. A
number of these characters were mentioned in the last report. The self-
ing of these same strains was carried out last summer and is being con
tinued at the present writing. Studies are being made at present to es-
tablish actual correlations if possible between certain characters of corn
that have been usually considered due to disease. A number of these cor
relations indicate that characters like that of being easily pulled up by
the roots or of leaning over, falling entirely to the ground, may or may
not be associated with the diseased plants.
A tentative list of correlations has been prepared, seventeen in all,
based on statistical studies. It will be possible to submit some or all of
these for publication within a period of some months.
Carbohydrate Variations
Computations made on analysis of leaf samples of corn for sugar
and starch indicate that the starch content has reached greatest develop
ment in corn leaves at the period of 1:00 A. M., and the highest corres
ponding sugar content at 1:00 P. M. Obviously, these maximum per
centages of the constituents may be associated with the powers of dark
ness or daylight, to which the corn plants have been subjected. An addi
tional series of samples is being taken from com plants growing in the
field and likewise a series of pots similar to those described in previous
reports is being prepared for culture under controlled conditions. These
pots are to be planted in the open or under wire cage, and moved into the
greenhouse about September 1, to obviate danger to them from frost in
jury and also to subject them to as definitely controlled conditions as
possible from the standpoint of moisture and temperature.
Weed Control
In connection with long time crop rotations, experiments are being
conducted for finding possible and practical means for controlling and
eradicating certain perennial weeds. The object of these experiments is
to determine the characteristics of growth of the several weeds and the
corresponding conditions which are necessary for their growth. Knowing
these, it is possible to prescribe measures which will obstruct the growth
of the weeds. Thus eradication measures may be based upon the special
conditions of growth necessary for particular weeds.
The several rotations on West and East farms, parts of which have
become infested with weeds, furnish favorable environment for making
these weed eradication studies especially because they have a recorded
history covering a period of years.
Progress has been made in the eradication of the following weeds:
wild oats, quack grass, small morning glory.
Cereal Breeding
Improvement of small grains by selection and breeding especially for
characters of yield and rust resistance is being continued. During the
season just closing, cereal nurseries containing as many as five hundred
head-row selections and hybrid strains have been carried through at
Brookings and Highmore. These include a standard rust nursery not
co-operative with the United States Cereal Office. Numerous hybrids
are included among them; crosses of emmer x Marquis; Kota x Marquis;
and many others. During the present season, 2500 head selections have
also been made of wheat, rye, barley, oats. In case sufficient help can be
employed, these will be all placed in the head-row trial nursery next
Soil Investigations
Special state appropriation for soil survey and investigations was
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discontinued by the legislature at its last session. As a result, no ad
ditional soil areas or counties have been surveyed, and regular soil analy
sis for plantfood content have been discontinued. In the meantime, the
information gained about South Dakota soil from the maps of nine
counties already completed has been summarized and used as a basis of
information for answering inquiries about soil composition and manage
ment during the past year. The department has written 4,404 letters;
386 of these were related very technically to the subject of soils and
practically all of them depended for information more or less directly
upon soil investigations previously carried out. It is to be hoped that
South Dakota soil survey and investigations may be resumed in order
that the kind of service indicated may be more complete.
Substations: Highmore, Eureka, Cottonwood, Vivian
The rotations and culture experiments including trials of hardy and
rust resistant varieties are arranged to supplement experiments that are
carried on at Brookings and in other places. In this way the substa
tion trials contribute information of scientific bearing. Among the
principal lines of investigation at the several places are the following:
comparison of crop rotations; variety testing of wheat, oats, corn, barley,
flax, potatoes, alfalfa, sweet clover, millets, grain sorghums, field peas,
soybeans, and sunflowers; the selection and breeding of disease resistant
and drought enduring strains of these crops; trials with different kinds
of tillage and fertility applications.
Potato Experiments
Potato experiments carried out with a special state appropriation
have included cultural experiments, tests of high and low pressure
spraying, growers strain tests, and tuber indexing. Treatments with
various anaesthetics for breaking the rest period and seed treatments at
varying lengths of time before planting with corrosive sublimate have
also been tried.
In addition to the work on potato experiments reported, this year,
experiments have been conducted with potato seed treated with different
strengths of mercuric chloride and also seed left in the mercuric chloride
solution for different periods of time; also experiments with cutting seed
in advance of planting.
Seed Testing
The seed laboratory tested 2600 seed samples, and identified 330
plants during the year.
Flax Investigations
Flax investigations have been continued making comparison of
yields from seeding clear flax with mixtures of flax seeded in small
grain. Comparative seedings have included flax-wheat, flax-oats, flax-
barley. There are some indications that the practice of seeding flax-
wheat mixtures may result in holding weeds in check and consequently
in making it possible to harvest a cleaner mixed crop of flax-wheat than
would be possible with seeding clear flax. The principle involved seems
to be that flax is not calculated for weed control as well as the wheat
crop, and accordingly the mixing of the latter crop into flax has helped
to hold back the weeds.
One of the difficulties in connection with seeding flax in mixtures is
the necessity of separating the flax from the small grain after harvest
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time. Such separation although not technically difficult requires time
and consequent expense. Before seeding wheat and flax in mixture,
growers should arrive at a complete plan for making the separation.
Equipment should be available either on the farm or grain elevator. A
number of the latter are not yet equipped to make the separation.
The improvement of flax by selection and breeding, especially for
disease resistance, is being continued; also testing of varieties, date and
rate of seeding. Investigations are under way for finding out the
amount and quality of oil pressed from flax seed harvested at success
ive stages of maturity.
Combine Studies
At the time of last report this department was co-operating with
two other departments and with the U. S. Department of Agriculture,
making studies and observations on the extent of loss from shattering
with the use of combine harvesters in wheat and other small grains.
Some interesting observations were secured during the previous fiscal
year, indicating the losses were small enough to warrant further in
vestigations. At the beginning of the present season, a project was
submitted co-operative with the departments of Farm Economics
and Agricultural Engineering designed to study the use of the combine
harvester as compared with other methods of harvesting small grain.
This department for the present season has confined its studies mainly
to determinations of quality on grain (1) harvested with a combine or
otherwise (sampled at elevators), and (2) harvested with a combine on
the College Farm or vicinity at successive stages of maturity, and at dif
ferent periods in the day.
At the present time, determinations of market grade including mois
ture determinations have been made on nearly 400 samples. The great
er number of these have been combined samples with enough binder sam
ples for comparison. The results have not been finally tabulated. It is
evident, however, that differences in moisture content of grain relate
consistently to the degree of ripeness of the grain as well as the condi
tion of weather.
At the present time it seems that the number of moisture determin
ations is sufficient to furnish a basis for studying the quality of grain
and tabulation of results will proceed.
ANIMAL HUSBANDRY
Cattle
Value of Grinding Grain and Roughage.—For this year's test thirty
head of grade Hereford steer calves were purchased in the Black Hills
grazing section, shipped to Brookings and divided into three different
lots of 10 head each for the experiment. Lot I was fed whole shelled
corn and whole alfalfa hay. Lot II was fed ground corn and ground al
falfa hay in separate troughs. Lot III was fed ground corn and ground
hay mixed in the proportion as calves were eating in Lot II. These ra
tions were continued for 92 days.
Oats and Corn for Production of Baby Beef.—The calves used in the
grinding experiment were redivided after the 92 days feeding period
into four lots of seven head each. To Lot I was given whole corn; Lot
II a ration of nine-tenths corn and one-tenth whole oats; Lot III whole
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barley and Lot IV nine-tenths whole barley and one-tenth whole oats.
All lots received whole alfalfa hay.
Pasture for Cattle.—The experiment with pasturing cattle at Cot-
tonwood sub-station and also at Brookings on alfalfa, yellow and white
sweet clover, sudan grass and also native grasses was continued at both
'?.ces. Some cases of bloat were noticed but none serif-us enough b
cause the use of the trocar.
Sheep
Sheep Breeding.—The experiment in sheep breeding aimed at the
elimination of docking was continued. Four rams were used, all tailless,
with the object of securing additional characteristics such as density of
fleece, choice mutton carcass as well as the short tail or no tail. Good
progress was made.
To determine what might be expected by using the Karakul ram
with the native grade ewe, the high grade Karakul ewe, and the purebred
ewe of our common breeds kept in South Dakota, was the object of this
experiment. Some choice furs were secured suitable for trimming the
most expensive dresses and also for the manufacture of the highest
priced coats. Of course there are some pelts that cannot be classed
among the best. There were several pairs of twin lambs and one was
slaughtered at birth and the ewe allowed to raise the other to less than
90 days old when it was sold as a hot house lamb to the packer and the
hide reserved for tanning. The object was to ascertain at what age the
lamb can be kept so the carcass can be used for meat and the hide for
fur. A few coats and rugs will be made of these tanned hides and the
market tested as to their values.
Grinding for Sheep.—A fourth experiment with sheep on the value
of grinding grain and hay was conducted. The object was to ascertain
the value of ground grain and hay for sheep feeding. Twenty head of
yearling wethers were used for this work.
Swine
How Soybeans Can Be Fed to Avoid Soft Pork.—Twenty-five close
ly related Duroc Jersey spring pigs from the College herd were placed
into five lots of five pigs each and fed the following rations in dry lots:
Lot I—Ground corn, tankage (self-fed free choice).
Lot II—Ground corn 80 per cent, ground soybeans 20 per cent (self-
fed as a mixture).
Lot III—Ground com 85 per cent, ground soybeans 15 per cent (self-
fed as a mixture).
Lot IV—Ground corn, 90 per cent, ground soybeans 10 per cent (self-
fed as a mixture).
Lot V—Ground corn 95 per cent, ground soybeans 5 per cent (self-
fed as a mixture).
In addition each lot was allowed minerals in the form of common
salt, ground limestone, and bone meal self-fed, free choice. Record of
the feed consumption per lot and of the individual weights was kept
each week.
The pigs were slaughtered in groups, one pig from each lot being
killed at an early date and one from each lot at later dates. All feeds
were analyzed chemically. Weights of the blood, leaf fat, gut fat, heart
spleen, liver, and of other internal organs were secured at the time of
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slaughter. Warm and chilled carcass weights and the dressing percent
ages were obtained. One bacon from each carcass was placed in dry
cure and the other in brine cure and then smoked after curing. Record
was kept of the green, cured, and smoked weights of the bacons. Ex
pert opinion was obtained on the quality of the meat on the carcasses
after chilling and of the quality and palatability of the fried bacon after
curing and smoking.
The femur bone was measured and tested for strength. Samples of
the leaf and back fats were taken from each carcass and the refractive
index, iodine number, and melting point of the fats will be determined.
Samples of the lean meat tissue and of the bones will be analyzed chem
ically.
Results, while not completed, indicate that small percentages of
soybeans when fed with com may produce soft pork; also that in most
cases pigs are unable to make satisfactory growth on ration of yellow
corn with 15 per cent or less of soybeans self-fed as a mixture in dry lot
even though they are allowed suitable minerals in addition.
So-called Alkali Disease.—During the past year, selection for im
munity in connection with this experiment has been continued. One lit
ter of pigs sired by an alkali-feed immune boar and from an alkali-feed
resistant sow were fed out. Three of these were found to be immune to
the so-called alkali disease. These immune pigs as well as the original
pair are being used for further investigation.
Summer Feeding Pigs for Market.—In this experiment the following
factors were considered:
(1) The value of shelled corn compared with ground barley for full
feeding pigs for market on rape pasture.(2) The value of linseed oil meal added to a ration of ground barley
and tankage for fattening pigs on rape pasture.(3) The economy of full feeding April farrowed spring pigs dur
ing the summer for early market as compared with growing them on a
limited ration during the summer and full feeding for later market.(4) The value of oats compared with tankage for feeding grow
ing pigs on rape pasture.
The pigs were started on feed in July at an average weight of ap
proximately 50 pounds and fed to a market weight of approximately
pounds. In this experiment a good grade of corn grown in Iowa
was used. It was found that barley grown in this locality in 1926 had
about 80 per cent the feed value of the corn used. Pigs fed on a ration
of ground barley self-fed plus a mixture of tankage two parts, linseed
oil meal one part, self-fed, did not make as rapid or as cheap gains as
pigs fed on ground barley self-fed and tankage self-fed. In this case
the addition of oil meal to the barley-tankage ration did not improve it.
Pigs fed a limited ration of ground barley 92 per cent and tankage
eight per cent during a growing period of 97 days and then full fed in
a dry lot on ground barley self-fed and tankage self-fed for 58 days
made 100 pounds of gain on a slightly lower amount of feed than was
required for 100 pounds gain by pigs full fed from the beginning on
ground barley self-fed and tankage self-fed. A growing ration of bar
ley and tankage gave about the same results as a growing ration of oats
and barley.
EXPERIMENT STATION
Winter Feeding Fall Pigs.—This experiment was planned to deter
mine the value of linseed oil meal when fed with corn and tankage plus
alfalfa hay and when fed with ground barley and tankage plus alfalfa
hay and to compare the value of corn grown in South Dakota last sea
son with barley grown during the same season, the com produced in 1927
being of lower feeding value than the average crop. In this experi
ment the barley proved to be practically equal in feeding value to the
com. The pigs fed on corn required slightly less corn than the pigs fed
on barley required of barley, to make 100 pounds of gain. However, the
corn fed pigs required considerable more tankage than the barley fed
pigs to produce 100 pounds of gain. The pigs fed corn self-fed and
tankage self-fed plus alfalfa hay self-fed made more rapid and cheaper
gains than did pigs fed com self-fed, a mixture of tankage two parts, oil
meal one part self-fed and alfalfa hay self-fed, there being a difference
in the total feed requirement to produce 100 pounds of gain of about 30
pounds. The pigs fed ground barley self-fed and a mixture of tankage
two parts, oil meal one part, made 100 pounds of gain on a slightly low
er amount of barley than did pigs fed ground barley self-fed and tank
age self-fed. However the protein supplement requirement was higher
with the net result that the addition of the oil meal to the ration of
ground barley and tankage did not result in a net improvement as the
feed cost for gains on the two lots was practically the same.
Grinding Feed for Hogs.—Three lots of hogs were used in this ex
periment to determine the value of grinding corn and alfalfa hay for
hogs. For the first feeding period. Lot I was given the whole hay and
whole grain; Lot II was given the ground hay and ground grain fed in
separate troughs; and Lot III was given the ground hay and ground
grain mixed. During the next period, the hogs were changed and the
hogs were also changed for the last period. This was done to eliminate
the individuality of the animals. This experiment will be repeated next
year.
Winter Rations for Brood Sows.—The experiment in the winter ra
tions for brood sows was continued in 1927 with 36 gilts divided into
four lots of nine each. The rations fed were (1) corn, tankage and al
falfa hay; (2) ground oats and alfalfa hay; (3) ground barley 50 per
cent, ground oats 50 per cent and alfalfa hay; (4) ground barley, tank
age and alfalfa hay. In addition to these rations the sows in each lot
were given salt self-fed and a mixture of bone meal and ground lime
stone self-fed. Records were kept of the number of pigs farrowed, the
number of dead and weak pigs at birth, the weights of the pigs at birth,
the number of pigs matured and the weights of pigs to weaning time.
In the 1926 experiment the rations of corn, tankage and alfalfa hay
and ground oats and alfalfa hay gave very good results. In the 1927 ex
periment there were heavy losses of pigs from practically all lots. Twq
of the sows fed the com, tankage and alfalfa hay ration farrowed weak
pigs, all of which died soon after birth. The other sows in this group
produced strong healthy pigs and raised a fair percentage of them. Three
of the sows in the group fed ground oats and alfalfa hay produced some
hairless pigs in their litters. All of the pigs in one litter were hairless.
All of the pigs from the sows in this group with the exception of the
pigs born hairless made good growth until about three weeks old. Then
many of the pigs from the sows in this group began to get thin and
losses were heavy. One of the sows in the group fed ground oats
and ground barley produced two hairless pigs. Considerable trouble
was also experienced with loss of pigs from this group of sows after
the pigs had reached the age of about three weeks though the losses
were not quite so heavy as with the group fed the ground oats. Pigs
were lost in a similar manner from t\\o of the sows from the group
fed the grround barley, tankage and alfalfa hay. The pigs from the
other sows in this group did fairly well.
CHEMISTRY
The work of the Department of Chemistry has been entirely co-op
erative service in analyzing the materials that have had to do with the
projects mentioned below.
The department co-operated with the Department of Poultry Hus
bandry in the analysis of materials dealing with the experiment on the
comparative metabolism of several calcereous materials in poultry feed
ing. The work is complete to date.
Analytical work was also performed in these projects:
1. Dairy digestion experiments.
2. Textile analyses, having to do with the quality of various fab
rics used in the manufacture of ladies' coats as found on the market.
This was done in co-operation with the Department of Home Economics.
On projects in the hands of the Animal Husbandry Department, the
department conducted analytical work having to do with the grinding of
grain and roughage for livestock and with the soft pork project.
DAIRY HUSBANDRY
Sweet Clover Pasture vs. Alfalfa Pasture for Dairy Cows
South Dakota dairymen must rely largely on cultivated pastures;
hence the kind of pasture, which is most suitable from the standpoint of
carrying capacity and effect upon cows, is an important factor in prof
itable milk production.
In this trial five-acre lots of alfalfa and sweet clover were pas
tured from June 3 to September 8, when the pastures showed signs of
not providing sufficient nutrients to justify continuing the cows on them.
Careful records of the weight of the cows and milk production were kept;
also their general behavior, particularly as to the effect of bloat. The
cows were fed grain according to milk production. Salt was kept before
them at all times. The cows were watered three times daily.
The eight cows on each lot kept up their weight and production much
better than expected. During the three months the alfalfa group lost a
total weight of 137 pounds, the sweet clover group lost 647 pounds. The
eight cows on the alfalfa pasture produced 25,129.2 pounds of milk and
939.44 pounds of fat. The sweet clover group produced 24,270.5 pounds
of milk and 879.6 pounds of fat. Each group ate approximately the
same amount of grain. The alfalfa group consumed 3,975 pounds and
the sweet clover group 3,782 pounds. No trouble from bloat was ex
perienced. During the three months not one case of bloat occurred.
The trials are being continued and Sudan grass has been added. Be
cause of the late, dry spring Ihe cows could not be turned on the lots
until July 15.
Digestibility of Corn Husks
With the introduction of the mechanical corn pickers much of the
husks are left in the field and are available for feeding. It was thought
advisable to determine the nutrient value of the husks from the stand
point of feed conservation.
The husks showed the following analysis:
On Air Dry Basis
Moisture ^-92
Protein _ _
Ether Extract 1*22
Ash 4.63
Crude Fiber 83.28
Nit. F. Ext. 49.95
The results of the first digestion trial were lost in the Chemistry
building fire. The second trial gave negative coefficients in each case,
indicating thereby that the cows were giving off nutrients from their
bodies and that corn husks do not contain sufficient nutrients for main
tenance.
The trials indicated that very little feed nutrients are lost in leaving
the husks in the field.
Grinding of Roughage for Dairy Cows
South Dakota dairy farmers grow a great deal of roughage. If this
roughage can be marketed through the cow, no doubt better prices will
be obtained. Such roughages as corn fodder and corn stover are not eat
en readily, nor completely. If by grinding these roughages they are
made more palatable and nutritious, grinding can be recommended when
the cost of grinding is low.
Three experimental trials were conducted to determine the advis
ability of grinding alfalfa, sweet clover, and corn stover. Although the
data is not sufficient to draw final conclusions, the work seemed to indi
cate that:
1. The cost of milk production was increased, when ground roughage
was fed, from 3 to 11 cents per 100 pounds of milk.
2. The feeding of ground roughage decreased the digestibility of the en
tire ration. A decrease in digestibility also occurred when only ground
alfalfa was fed as compared to whole alfalfa.
3. Thirty-six per cent of the corn fodder was refused by the cows.
4. The cut stover was eaten more readily than the whole stover and more
pounds of cut stover were consumed.
5. There was a slight increase in milk in favor of the cut and ground
roughage periods.
6. The cost of grinding and cutting as reported by the Agricultural Engi
neering Department was $1.43 per ton for alfalfa hay, and $1.65 per
ton for com fodder.
Effect of Sunshine on Growth of Dairy Calves
Eight grade Holstein heifer calves were purchased for this trial.
Four of these calves were placed in a pen which exposed the calves to
the direct rays of the sun. The other lot of four calves was placed in a
feeding shed having two windows to the east. These calves have not
been exposed to the sun's rays.
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The two lots were fed skim milk until the calves were six months of
age. Alfalfa hay, and a grain mixture consisting of three parts of corn
and one part of oats was hand-fed. The calves were weighed and meas
ured regularly at 30-day intervals.
From a physical observation, there is no difference in the two lots
to date. Both lots are thrifty and growthy for their age.
Chemical and physical analysis will be made of the bones and blood
of one calf in each lot. The remaining three calves will be continued on
for another year under the same conditions.
Cross Breeding Experiments
Two heifers secured from cross breeding have freshened to date.
Heifer 1-A which has a Jersey dam and Holstein sire produced the first
four months of her lactation 2901.6 pounds of milk and 121.27 pounds of
fat, with an average test of 4.18 per cent.
Heifer 3-A which has a Holstein dam and a Jersey sire has produced
in the first six months of her lactation 3892.3 pounds of milk and 159.06
pounds of fat with an average test of 4.09 per cent. The average test
for the dam of 3-A for three lactations is 3.20 per cent. We do not have
complete lactations for the heifers of the sires, but their tests have been
running equal to and better than the average for the breed.
The heifers are smaller and more refined than purebred Holsteins,
yet do not show the refinement of purebred Jerseys.
The udder on 3-A resembles more the Jersey breed than the Hol
stein, being very well developed in the forequarters, level on the sole
and neatly and well attached. The udder on 1-A is not as good as on
A, however the Jersey dam of this heifer had a very poor udder, being
somewhat funnel shaped and lacked fore-development.
The color markings of all the cross-bred animals are black and white
excepting one which is solid color, of a brownish black. The second gen
eration Jersey crosses have also been black and white in color.
Comparison of Filterer vs. Clarifier for Market Milk
Market milk dealers have recognized the need for taking foreign
materials out of milk. Two methods are in general use for this purpose
viz., the milk clarifier, and milk filterer.
The milk filterer is a less expensive machine, is more readily cleaned
and cared for; hence if it can do the work required of it as efficiently as
the clarifier it will be more generally used by market milk dealers.
The work this year stressed primarily the quantity and quality of
material taken out by each type of machine. Hence careful chemical
analysis were made of the materials taken out, with a view of determin
ing what it contained, and the amount of each.
A number of samples of milk were run through the filterer and then
through the clarifier to note whether the clarifier would take out ma
terials which the filterer did not. Similarly the same sample of milk
was run through the clarifier two or three times. The clarifier was
cleaned after each running. Quantitative and qualitative chemical analy
ses were made of the material received after each running.
The chemical work is not completed so a final report on the project
can notbe made. The work, however, would seem to justify the following
conclusions:
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1. The filterer can be operated at considerable less expense than the
clarifier, considering the initial cost, time in caring for machine, and
life service of the two machines.
2. The clarifier removes more material than the filterer. Much of this
is material foreign to milk, but not all of it.
3. The second clarification of the same sample of milk indicated that 43
per cent as much material was removed as by the first clarification.
4. The materials removed By the clarifier represented .41 of one per cent
of the total solids of the milk. Of this 3.51 per cent was protein, 4.81
per cent fat, 8.5 per cent was ash.
5. The materials removed by the filter were .1 of one per cent of the
total solids of the milk.
6. The material removed by the filterer contained 4.32 per cent protein,
31.2 per cent fat, 6.19 per cent ash.
7. Filtered milk showed from one to three per cent better cream line
than clarified milk.
8. Clarified milk showed a larger percentage of bacteria than filtered
milk.
9. Clarified milk was reduced by methylene blue in less time than fil
tered milk.
10. The filterer was found to be more efficient when the milk was of high
quality.
HOME ECONOMICS
Home Management
The study was made in co-operation with the Bureau of Home Eco
nomics, the blanks and general directions being pl-ovided by the Bureau.
Material was largely given out to the women of South Dakota through
the Extension Clubs of the State.
About 250 sets of blanks have been given out, all of which are due on
or before September 15, 1928. The survey will be closed January 1, 1929.
Clothing
The study of the construction of the material in women's coats in re
lation to their wearing qualities and cost was continued.
Thirty-six garments have been studied under the construction of the
fabric, physical, chemical; and microscopic analysis have been made. The
physical tests have included the weight per square yard, the weave, the
number of picks and ends, number of twists per inch in yarn and length
of staple. Chemical tests have been made to determine the percentage of
dyes and other finishing materials, percentage of wool, cotton, and silk,
and percentage of moisture the material holds at ordinary atmospheric
conditions.
Microscopic studies have been made to determine the width of the
fibres, and condition of the fibres as to prevalence of split and broken
fibres and the absence of epidermis. Micrographs have been taken to
show typical damaged fibres.
Under wearing qualities, the degree of waterproofing, the strength
of the material, fastness to dye, and resistance to weathering have been
considered. Tests on fastness of dye have been made as fastness to alka
li, to acid, to mud, to hot pressing, to rubbing, and to weathering. Aside
from the effect of weathering on fastness of dye, its effect on shrinking,
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texture and strength have been made. The drop test was used to deter
mine the degree of waterproofing.
Nutrition
Ihe study of the Vitamin Ccontent of home canned spinach, blanched
two minutes and processed seventy minutes at fifteen pounds pressure
was continued.
The results obtained justify the following conclusions:
The commercial spinach has a higher Vitamin C content than the
home canned spinach, blanched two minutes and processed seventy min
utes at fifteen pounds.
Ten grams of home canned spinach is too near the border line to be
safe as a protective food.
Ten grams of commercial spinach seemed to be altogether adequate
except in one case.
Five grams commercial spinach is quite near the border line as a pro
tective food.
The fact that the spinach which was used for the home canned spin
ach was not grown in South Dakota, but was shipped in during April
may account for the superiority of the commercial brand over the home
canned. Since Vitamin C is unstable, the time interval between picking
and canning may be a factor. The spinach to be used for the next ex
periment will be grown in the college garden and canned on the same day
as picked.
ENTOMOLOGY
Distribution, Life History, Economic Importance, Natural Enemies and
Control of the Common Black Field Cricket
Additional control work both through cultivation of the ground for
the destruction of the eggs and poisoning for the destruction of the im
mature crickets was carried on during the past year. These experiments
were conducted on a large scale to determine th practicability of the oper-
ations. It was found that the best and cheapest control consisted of cul
tivating alfalfa fields with a spring tooth cultivator. The cultivation
should take place after the first heavy freeze has occurred in the fall
when all the cricketeggs will have been deposited, and before May 15 in
the spring when the eggs may begin to hatch. Since bare ground be
tween alfalfa plants and the sides of irrigation ditches (where such are
found) are chosen for egg-laying purposes, such areas must be thorough
ly cultivated in order that the best results may be secured. The ground
should not be too dry when cultivation takes place, but should be mellow
and should work well. Cultivation of the ground to a depth of one inch
or slightly more is sufficient. It was found that eggs which are exposed
to the drying atmosphere for a few hours soon lose enough moisture to
destroy them. Two cultivations, the second at right angles to the first
and at least ten days after the first gives better results than one cultiva
tion.
The poisoned bait that gave the most satisfactory results was made
up according to the following formula:
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Bran
Sodium fluosilicate 4 lbs.
Molasses, black strap or other cheap grade 2 gallons
Water H to 13 gallons
This bait should be broadcasted over the infested alfalfa field after the
first cutting of hay has been removed. The bait should be broadcasted
after 4 P. M., preferably after the alfalfa field has been irrigated or
after a rain has fallen. The reasons for putting out the bait after a
rain or after irrigation are two-fold; first, the bait will not dry up so
quickly under these conditions and second, the cracks in the ground will
have been closed up to a large extent and many of the crickets will have
been forced to the surface of the ground. Ten pounds of the dry bran
made up into poisoned bait according to the formula given is suffiicent
to cover one acre.
With the above bait at least 70 per cent of the crickets in the pois
oned alfalfa fields were killed. However, since 30 per cent or slightly
less of the crickets are not destroyed through one application of the bait,
the poisoning process must be repeated or considerable damage will re
sult to the alfalfa seed crop.
To secure the best results in a fight against crickets, the co-opera
tion of all neighboring alfalfa growers is essential. It should be re
membered that it is chiefly in alfalfa fields where the crickets multiply
enormously and all control work should be confined to such fields and
surrounding borders.
The Plum Tree Borer
Its Distribution, Life History, Economic Importance and Control.
In the last annual report, a detailed account was given of the work
which was completed on this project to date. During the past fiscal
year, the experimental work was conducted chiefly along the lines of
control of the borer in plum trees. Some of the preliminary work with
the use of paradichlorobenzine and paraffine as a control material against
the borer was discussed in the 1924 report. This work was continued
with the aim of developing a fixed formula of a mixture which would be
effective against the borer under all conditions and still not injurious to
trees when painted on the trunk.
The majority of the plum trees which had been treated with para
dichlorobenzine (P.D.B.) and paraffine for borer trouble, and which had
been kept under observation for several months were grubbed out
through a misunderstanding before our experiment was completed. This
will compel us to repeat this set of experiments.
The co-operation of the Pharmacy department of the State College
of South Dakota was obtained during the year to aid in working out the
chemistry phase of this project.
Plum trees infested with the plum tree borer were available in
quantity on the College grounds. Trees which were to be treated with
insecticides, were first gone over carefully, all loose and rough bark be
ing trimmed away from the trunk and the base of the larger limbs. A
paraffine having a melting point of 120 degrees to 124 degrees F. was
liquefied in a double boiler containing hot water and to the melted par
affine, crystals of P. D. B. were added. In this way we obtained mixtures
containing 3, 5, 7, 8 and 10 per cent of P. D. B. The warm mixtures were
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painted on the trunk and basal parts of the larger limbs by means of a
1^^-inch paint or varnish brush. These trees were then kept under ob-
sorvation, and the killing index upon the borers, rate of volatilization of
the P. D. B. and possible injurious effect upon the trees noted.
The volatilization of the P. D. B. was determined by the staff of the
Pharmacy department. Through oven experiments of 106 degrees F.
constant temperature, the P. D. B. volatilized completely in seven days.
Under field conditions with fluctuating temperatures prevailing, the rate
of volatilization was variable, and extended over 15 to 21 days. Further
work is contemplated on mixtures containing 5, 7 and 10 per cent P. D. B.
During the course of the experiments it was noted that during a
sudden temperature drop, there was a tendency on the part of the paraf-
fine to become brittle and flake off from the trees. This was largely
corrected through adding beeswax to the paraffine, at the rate of two
parts of beeswax to five parts of paraffine. This new mixture when
meRed dissolves the P. D. B. well, gives as good coverage as the mixture
without the beeswax and has the advantage of possessing greater elas
ticity.
The work thus far indicates that the P. D. B. treatment of plum
trees as discussed is a practical control of the plum tree borer and that
It has little if any deleterious effect upon the trees. The most desirable
percentage of P. D. B. to use in the the mixture which is to be painted
on the trees must be determined through further experiments.
information was obtained during the past year concerning
the life cycle and habits of the plum borer, also concerning varietal pref
erence of plum trees for egg-laying by the female moths. Distribution
records of the pest over South Dakota were augmented and further data
was secured on the natural control of the borer.
The Grasshoppers of the Subfamily Crytocanthacrinae of South Da
kota, their; economic importance, distribution, life histories and control
During the past year additional survey work was carried on in South
Dakota to increase our knowledge regarding the distribution of the 35
species of grasshoppers belonging to the Crytocarithasrinae. An addi
tional 1500 species of Crytocanthracrinae grasshoppers were collected
during the past year in South Dakota. These were mounted, classified
and properly labelled with date and locality data recorded. A map of the
state has been prepared for each species of grasshopper, showing its dis
tribution so far as known. In addition, data is being accumulated cov
ering such phases as the food plants eaten by each species of grasshop
per, the life history ofeach species, therelative abundance of each species
over a series of years, and the economic importance of each species. In
addition, some experimental control measures are carried on each year
with those species that aro of the greatest economic importance.
A study of the pollinating agents of sweet clover in South Dakota
with special emphasis upon seed production as influenced by the honey
bee.
The general plan of experimentation discussed in the last report was
continued through the past fiscal year. The conclusions which wc have
come to from these experiments are as follows:
1. There are hereditary differences between individual plants of
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both yellow and white biennial sweet clover in the matter of quantity of
seed produced.
2. There are hereditary differences between individual plants of
both the yellow and white clover with respect to ability to self pollinate.
3. Insects and wind are important factors in pollinating sweet clo
ver flowers. The honey bee is one of the most important pollinating
agents amongst insests but where other insects are abundant, the honey
bee is not essential to a good seed crop.
4. Other factors besides insects and wind influence seed production.
Sunlight is important in this respect.
5. Mechanical shaking increased the percentage of seed set, on
plants kept within cages.
6. Plants covered with cages within which a hive of honey bees
was kept, showed a marked increase in the percentage of seed set over
the other caged plants from which all insects were excluded.
7. The amount of seed produced on each seed stem becomes less as
the season advances.
During the past year collections of insects were made twice per week
from six blooming sweet clover fields in order to determine the species
of insects that were visiting the blossoms. Records were also kept of the
relative abundance of the most important species of insects.
The growers of sweet clover seed in South Dakota were listed with
the plan of learning the amount of seed produced by each grower and
correlating this with the proximity of the clover fields to apiaries. In
this work it will be our aim to compare the amount of seed produced on
groups of farms that are as nearly alike as it is possible to find them
except for proximity to apiaries.
FARM ECONOMICS
The projects for study in this field have been grouped in a general
way under the following main headings; Studies in Farm Management,
Studies of Prices, Studies of Public Relations such as taxation, transpor
tation, and land economics; Studies in the Field of Agricultural Finance
having to do with credit agencies and profit; Studies in Marketing of
Farm Products, and Studies of general problems such as Foreign Trade
in Agricultural Products, Agricultural Policies, etc.
The first of these to be taken up has been the study of the manage
ment of the individual farm unit with a view to determining to what ex
tent and in what way profit can be improved on the individual farms of
the state.
Farm Management
Five projects in this field have been laid out; two of them have now
been completed and work is now underway on two more, while the last
is outlined and approved for work beginning July 1, 1928.
The first study was a study by the route method of approximately
twenty farms in Kingsbury County and was made for the purpose of de
termining the feed and labor requirements for crop and livestock pro
duction, the results from different combinations of enterprises, etc. This
study was completed and bulletin No. 226, "Profitable Farming Systems"
for east central South Dakota was issued at the close of last year. This
bulletin outlines the organization of various sized forms and shows
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changes which would increase the profits on these farms if adopted. So
far as the cropping system is concerned on these farms, the recommenda-
for increases in the acreages of com, sweet clover,
and alfalfa with some reductions in the acreage of oats. They also point
in nearly every case to the desirability of somewhat larger numbers of
livestock, especially of cattle and hogs. Changes such as suggested
would, under fairly representative prices and production conditions, ap-
parently increase labor incomes on representative 160-acre farms from$900 to around $1250, on 240-acre farms from $1100 to $1500, and on 320-
acre farms from $1250 to approximately $2000. The first figure in each
case IS the income actually shown on a good farm of the size indicated-
the second figure is an income readily possible through changes along the
lines suggested. These systems are outlined in detailed in the bulletin.
The second study undertaken is a study of twenty farms in Brown
County, South Dakota, representing the more intensive wheat section.
This study was carried on practically in the same manner as that for
Kingsbury County; however, it was not felt necessary to run it for as
^ng a period because of the fact that, the findings already secured In
Kingsbury Aveie helpful in analyzing the Brown County material.
rru- ^ 'las been prepared covering this study and is now in press.This bulktin No 235 is entitled "Profitable Farming Systems for the In
tensive Spring Wheat Area in South Dakota." Here, as in the Kings
bury County bulletin, the actual set-up and earnings of representative
farms have been taken and plans worked out whereby the profits on these
farms could be increased. In general, the changes suggested involve a
lessening of the acreage in wheat and an increase of that in corn, the de
velopment of better crop rotation and the introduction of more alfalfa
and s\^et clover, and rather considerable increases in livestock produc
tion. These changes will not only improve profits, but will greatly im
prove the distribution of labor through the year and will build up the
income during parts of the year when it is now very low.
The third study of this nature is a study of farm organization and
management in southeastern South Dakota, which is similar to the two
above described but it is meant to develop more profitable systems of
tarming for the intensive corn and hog area in the southeastern part of
the state. Field work on this project was begun in the fall of 1927 and
data IS being secured by means of a field man located at Beresford at the
present time. Field work will be completed some time early in 1929 and
it IS expected that tabulation and writing up of the project can be com
pleted shortly after the first of the next fiscal year.
A study of the organization and operation ofcattle ranches in north
western South Dakota, southwestern North Dakota, southeastern Mon
tana, and northeastern Wyoming has been underway for the past three
years. This is a joint project between the Agricultural Economics and
Animal Husbandry sections of these four states, and the bureaus of Ag
ricultural Economics and Animal Industry of the United States Depart
ment of Agriculture.
A reconnaissance survey was made of somewhat over three hundred
ranches in the area in 1925. This preliminary survey indicated the need
tor more intensive study and arrangements were made for conducting a
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five-year study of sixty ranches, fifteen in each of the four states men
tioned during the period now under way.
This study is developing considerable valuable material as to best
organizations for cattle ranches on possibilities of changingthese to more
profitable ones, land problems and operating methods, etc. A bulletin
"United States Technical Bulletin" No. 45, a study of ranch organization
and methods of range cattle production in the northern Great Plains
regions has been published by the United States Department of Agricul
ture in March, 1928. This bulletin gives the findings resulting from the
survey in 1925. A further mimeographed report on the sixty ranches now
being studied is also being issued. The problems involved are too com
plex for brief summarizing; however, in general they have to do largely
with the production of home grown feeds, the handling of problems of
land tenure, the increasing of the size of calf crop, the time of selling, etc.
The sixth study in this field is that having to do with the laying out
of various typical farming areas of the state, determining the types of
farming most common to these, the organization of the various sizes of
farms, etc. This study which will provide much valuable basic material
for further studies of management of farms in these various areas is be
ing made in co-operation with the bureau of Agricultural Economics.
Prices and Statistics
In the field of prices and statistics, the first essential was found to
be that of gathering and organizing all available material as to the prices
received by farmers in years past. This could not be done quickly no mat
ter how much time and effort could be put into it, so the project has been
carried along in a relatively small way, bringing together such old ac
counts, newspaper files, etc., as could be found. In this way a historical
price series running back in manycases to 1890, has been built up. There
are, of course, still some gaps in it which will be filled in as opportunity
is found for securing the necessary information. This price series is a
necessary preliminary to many of the studies such as costs of marketing
problems, transportation problems, etc.; also it is necessary for many
studies of the various factors affecting price.
This is being followed by a series of studies of the price and produc
tion relationships between production in South Dakota and in the country
as a whole in the case of some of the important cash crops of the state.
During the fiscal year ending June 30, 1927, a bulletin from this project was published. This bulletin No. 225 ' South Dakota Farm Produc
tion and Prices", brought together the available basic data on prices and
production back to 1890.
This past year a bulletin No. 233 "South Dakota Potatoes, Produc
tion, Movement, Prices", has been completed and is now in press.
This study shows that potato production has been increasing more
rapidly in South Dakota than in the United States as a whole, that the
main outlet for South Dakota potatoes is through Chicago, and there is
relatively little relationship between South Dakota production and South
Dakota price, but considerable relationship between United States pro
duction and South Dakota price.
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Work has been started on a similar study of the production and
marketing of South Dakota flax, and of its price relationships. Good
progress is being made with this study.
Public RelationsIn the field of public relations the first study has been one of tax
ation problenis of agriculture in South Dakota. Abulletin No. 232, "Tax
ation and Public Fmancc in South Dakota" has just been published. Thisbulletin provides a description of the changes that have been occuring in
the amount of taxes collected, the relation of these to net incomes onland and on city properties, studies of the organization of taxing ma
chinery of the state, and a study of the public debt of the state. The
nature of the study is such as to make it difficult to summarize briefly,
tn K project in this field was outlined and approved and wasto be commenced about January 1, 1928. However, owing to the fact
that we were not able to .secure a suitable man tor this study Tt was
necessary to delay the beginning of the project until August 15 of the
coming fiscal year at which time work will be begun on it.
Agricultural FinanceIn the field of agricultural finance, a general study or the credit
agencies serving South Dakota agriculture and of the cost of credit to
armors and the possibilities of betterment was begun about two years
ago. Aconsiderable quantity of statistical data concerning this has been
ZZllt time in the studrofthe credi changes occurring on a considerable number of farms in rep
resentative counties, this being taken from county records. Progress on
lie of hT A had been hoped for owing to shortag elp and the requirements for work o t e other projects by ner-
sonnel assigned to the credit project. However, progress is being made
Issued t'hTfl 1 Th' I' " "preliminary report^can bei his all. e work is subdivided into studies of long term credit
Itlidv is dlTr'''' • term credit. The present phase of thes u y IS ealing primarily with long term credit.
Marketing
f marketing, the first study undertaken has been a
Iato?s management, financing, and organization of farmers ele-
The purpose of this study is to analyze thoroughly the operation,
financing and organization of farmers' elevators in the spring wheat
area with a view of finding possibilities of bettering organization, lower-
ing" tii6ir costs, and improvingf their sei*vices.
project in both its phases,namely. (1) A historical study of farmers' elevators, and (2) a detailed
study of the operating practices of farmers' elevators.
fi, pursued as an independent studv to trace
tbi a oragnization practices beginning withthe 1919 crop, and embraces about fifteen elevators in the northern part
of the state. It has been found difficult to include a very large number
of elevators because complete audits have not usually been made until
recent years The elevators included in the study, however, are widely
scattered and represent the .spring wheat area of the state
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The second phase of this study which deals only with current data
is being pursued in co-operation with the Division of Co-operation of
the U. S. D. A. with which department three other states, Minnesota,
North Dakota, and Montana, are also co-operation in a spring wheat area
study. About twenty elevators have been included in the study, ten of
which involve extreme detail. These twenty extend all the way from
the Minnesota border to Perkins county in the west.
The scope of these studies, and especially the latter phase, is quite
broad and permits collection of data covering practically all phases of
the farmer elevator business. Complete detailed information covering
organization features, operating practices and problems is being obtained
from each elevator. In addition, special study is made of the major
problems confronting the group as a whole. For example, special atten-
tention is being given to the problems of incomes and costs of operation,
storage, hedging, sources of capital and problems involved in the pro
tein content and premium values of wheat and durum.
In order to minimize expense, the two phases of the study are being
pursued together. Field work was done in July of 1927, and again dur
ing the latter part of June, 1928. Tabulation of material was done in the
fall of 1927 and spring of 1928.
The study has not yet progressed far enough to warrant many con
clusions. The tabulations thus far seem to indicate that volumes running
over 150,000 bushels per year have materially lower operating costs; that
it seems advantageous in many cases to increase volume of business by
sideline operation; and that economies result in the local conditioning
and cleaning of grain.
Combine Harvester Study
An additional study was started last year which is somewhat of a
combination of several of the various fields indicated above.
The purpose of this study is to provide information as to the cost
and practicability of the combine harvester for use under South Dakota
conditions. During the fiscal year ending June 30, 1928, about two
months' work was done on the project in co-operation with the Bureau
of Agricultural Economics, Washington, D. C. Study was made of the
moisture content of grain harvested by the combine, of the field losses
occurring as compared with those from binders and stationary thresh
ers, and of the cost of operation. These data have been tabulated, but
are not ready for release until some further studies have been made.
Special study will be made in the fall of 1928 of the effect of the com
bine upon the market price of the grain harvested and the reasons for
such effect, together with possibilities of eliminating any price deprecia
tion because of this method of harvesting.
HORTICULTURE
Fruit Breeding
Each year new varieties are selected from the many thousands of
fruit seedlings for propagation and trial. This season one new crab
apple and one new apple were introduced. Some of the main principles
derived from these experiments were presented in a paper, "The Rela
tive Value of Homozygous and Heterozygous Parents in the Breeding of
the Apple, Plum, Cherry, Grape and Other Fruits", prepared for the
Fifth International Congress of Genetics held in Berlin, Germany, August
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i"ecently published in Volume II of the Proceedings of
the Congress. Further data will be published in a technical bulletin now
in preparation. The taming of the indigenous American apple is of par
ticular interest, as it opens up a new field in the breeding of apples.
ApplesTwo new varieties, the Redflesh crabapple and the Wakpala apple,
were offered for the first time in the spring of 1928.
Redflesh Crabapple—Pedigree: Pyrus Mains Niedzwetzkyana x Elk
River, Minnesota, wild crab pollen. Fruit: Diameter, iy2xl% inches;
skin, dark red; flesh, light red, especially inside core line; sub-acid The
quality is good for the table. The jelly and sauce are bright red The
flowers are bright red, which entitles this variety to consideration as an
ornamental tree. The fact that this tree is highly ornamental in flower
and fruit will probably make it very popular.
f PPl«-Pedigree: Mercer crab xTolman Sweet apple pollen,
uit. 2,8 inches in diameter; yellow striped with red; flavor, sub-acid,
Ton fragrance; cooks up quickly into excellent sauce. Sea-
Pears
XT srown in 1925 from seed obtained from fresh pears inNorth China in 1924, were transplanted in 1926 to the State Orchard at
Watertown and made good growth in 1926 and 1927. They should be
ginned out and transplanted to their permanent location for fruiting.
They form the material for the largest pear orchard in the world and I
feel sure that from this lot of seedlings, good hardy pears immune to fire
blight will be obtained. These Harbin pear seedlings will be needed also
as hardy stocks for new hybrids which are now appearing
Another promising blight-resistant seedling pear fruited heavily the
oo^u introduced last spring, which bore a good cropin 1926, bore another good crop the following year.
Chokecherries
chokecherries with fruit more or
lUnxr n excellent progress the past season. TheMay Day tree from Siberia, Prunus Padus commutata, mak s a excel-
lent non-suckering stock for chokecherries.
Sandcherries
""^ber of select budded sandchen-ies transplanted in the
8n^i?97 f Watertown last season, 1926, bore heavily the past season, 1 27, and further selection was made.
Hardy Roses
mu work in originating hardy roses was continued on a large scale.The Semi rose introduced last year is under trial as a budding stock.
The seed germinates easily the first season, which is one great point in
Its favor. These seedlings were grown from seeds gathered on the dry
steppes of Semipalatinsk, Siberia, in 1913. There is some favorable ex
perience in England with this species as a budding stock. It should not
® o which is a variety of Rosa blanda,Alt. ihe name. Semi, is an abbreviation of Semipalatinsk.
New PerennialsTubers of the Siberian Sweet Pea, Lathyrus tuberosa, were distrib
uted this spring. These were grown from tubers which were found on
the dry steppes of Seniipalatinsk, Siberia, in 1913. This species forms
long tubers. The blossoms are rose pink.
State Orchards
The work was continued in the state orchards at Sioux Falls, Water-
town, Eureka and Philip. At Sioux Falls in the State Experimental Rose
Garden about six acres more of roses were planted this spring. At Sioux
Falls, the Opata, Sapa, Waneta and other plums developed by this de
partment bore a heavy crop in 1928. In the forty acre State Orchard at
Watertown, the select budded sandcherries planted in the dry season of
1926 bore a very heavy crop in 1927 and again this year, 1928. Seven
teen thousand select sandcherries were planted at the state orchard at
Philip; also some plants of the Hansen Whiteseed alfalfa, with white
seeds and white flowers.
Credit is due to the State Board of Charities and Corrections for giv
ing the use of land at Watertown and Sioux Falls; also to the Commer
cial Clubs at Philip and Eureka for providing land at these two places.
This affords opportunity for the fruiting of many thousand fruit seed
lings and the selection of the best for naming and commercial propaga
tion.
Plans for the Future
Fruit culture is especially adapted to small farms.
Since with increasing population. South Dakota must look forward
to smaller land holdings, the development of hardy varieties of fruit is
necessary.
For many years the general experience has been that it is a waste
of money to grow most of the far southern and eastern varieties, owing
to winter-killing. Experience for the past thirty-three years at this sta
tion indicates the necessity of working with varieties from Siberia and
European Russia. The choice large-fruited varieties from the southern
parts of America, Europe and Asia are utilized also. This tender ma
terial is grown in tubs and the crossing work is done during the winter
in the Plant-breeding Greenhouse, which was granted by the Slate Legis
lature many years ago. This legislation made possible the development
of many valuable apples, pears and other fruits which have been sent out
from this station. A proposed new Fruit-breeding Greenhouse is to be
used in connection with the tub orchard of some 2700 trees, which are
grown on dwarf stocks, and wintered in the cellar. During the winter,
these trees are brought into the" greenhouse and blossoms crossed as they
appear. This method, developed many years ago at this station, has been
very successful. It is now time to arrange for enlarged facilities in this
line. It would greatly hasten the development of hardy fruits for the
prairie Northwest.
POULTRY HUSBANDRY
Marketing Poultry Products
The direct marketing work was continued. Approximately 100 casesi
of white and brown eggs were shipped to New York, Buffalo and Boston
and 175 cases marketed locally. Most of the latter were sold in Brook-
ings during the heavy production months of March, April, and May, when
the cost of shipping single cases equals or exceeds the difference in local
and eastern market prices. By June a small margin of profit appeared
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and gradually increased until a maximum was reached in November.
From then on till March it gradually receded until net prices reached a
common level. This difference in net returns varied from one cent per
dozen to a maximum of eighteen cents, local prices varying from 22c to
42c and eastern prices from 21c to 60c.
Approximately 1000 pounds of live and dressed fowls were marketed
locally and in mid-western markets. Shipping by express, however, does
not seem to be advisable in general as the transportation charges eat up
any possible margin of profit especially on live fowls. The net prices
received were no better or even below local sales. There is at times a
chance for betterment on dressed stock if of good quality or in particular
demand such as early broilers, turkeys and capons. The current season
showed good margins on heavy broiler stock. Capons shipped in March
netted 38c per pound, a very satisfactory increase over prices on common
fowls. Local markets as a rule do not handle capon stock.
Artificial Lighting
The artificial lighting experiment was continued through the winter
months as in previous years. Lights were turned on at 4:30 A. M. and
continued until full daylight as soon as pullets arrived at general laying
condition. The average number of birds under lights was one hundred
with the same number in the check or unlighted pens. The lighted pens
showed a production percentage of 49 per cent plus for the period as
against 30 per cent for the unlighted pens. The birds under lights con
sumed considerably more mash feed but with higher production the feed
cost per dozen eggs was smaller, averaging .124 cents as compared to
.203 cents for the unlighted pens. As yet birds under lights in the pullet
year show no ill effects as breeders or layers in later years, but there is
no higher average yearly egg production from these birds than those from
unlighted pens. Birds in both lots maintained the same average body
weight.
Feeding All Mash Ration
The feeding of an all mash ration in competition with the same ration
fed as a mash and scratch feed brought out about the same results as the
previous year. Two pens of fifty leghorn pullets were used for this
work. They were under the same housing conditions and as nearly the
same in weight and development as could be had. At the close of the
test both pens were approximately the same in weight, both having in-,
creased slightly in weight-^.2 pounds per bird. The following table shows
a comparison of results obtained:
Feed cost per hen Feed cost per doz. eggs
Pen 1—All Mash 66c .082
Pen 2—Scratch and Mash 68c .073
Pen 1—Percentage of Egg Production 50%
Pen 2—Percentage of Egg Production 58%
Feed consumption in pen 1 was less but the production was smaller
and the feed cost per dozen eggs greater.
All mash feeding with chicks gave good results and was economical
of time and labor and generally showed lower mortality in chicks. But
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after young stock is six to eight weeks old the scratch and mash ration
seems to be more convenient and successful.
Ventilation for Poultry Houses
In the experiment to determine best methods for providing ventila
tion of poultry houses the attention is now being directed toward a sys
tem of shaft ventilators and effects of better wall and overhead insula
tion. In the work thus far, the shaft ventilators have given fairly good
results and the better insulation has seemed to prevent, to some extent,
condensation of moisture probably by preventing as low indoor tempera
tures. The cheapest insulation for walls has been obtained by nailing
lath widely spaced on the inside of the studding and rafters and stuffing
the space with straw. Large 8-inch galvanized pipe is being used for
the ventilating shafts, extending from near the floor up through the
ceiling and roof. A core of straw is used to close lower end during ex
tremely cold weather.
The house equipped with burlap-side cupola extending along the
whole length of ridge of the roof is still giving excellent results as re
gards good ventilation and freedom from moisture.
Poultry Mineral Supply
The comparison of various calcium bearing substances for poultry
mineral supply has not been carried far enough to justify very definite
conclusions. In the test thus far all birds seem to show a decided pref
erence for dolomitic limestone. It has been more palatable for some
reason or other and the consumption has been much greater than other
forms used. The consumption of oyster shell has been slightly greater
than clam shell but when given access to both the hens seem to prefer
the oyster shell. Ground raw phosphate rock makes little or no appeal
and about the only way to get fowls to eat it was to include the finely
ground rock in the mash. Apparently the limestone rock from this and
neighboring states may be substituted successfully for the ground oyster
shell. Chemical analyses show the lime rock from this state to run quite
pure in calcium carbonate, practically as high percentage as the best
oyster shell.
It was found that the sources of mineral had a marked effect on the
chemical make-up of the egg shell. The eggs from pens receiving mag
nesium limestone for instance showed a considerably higher percentage
of magnesium in the shell than any of the others. There were no notice
able physical differences in the eggs produced in the different pens.
White vs. Yellow Com
The experiment testing the comparative feeding value of white and
yellow corn met with the same experience as the previous year. On ac
count of the short growing season corn did not mature and harden prop
erly and it was impossible to secure white com suitable for milling.
High Protein Feeds
Comparison of high protein feeds was continued through another
year with this change, namely: the various rations were balanced or
brought to the same nutritive ratio by varying the amounts of the high
protein substances used instead of using equal weights. On the face of
somewhat higher production, a considerably higher range in feed prices
brought feed costper dozen eggs markedly higher. The lowest feetf cost
per dozen eggs obtained was with a combination of tankage and butter-
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milk powder and next in order followed meat scraps and tankage; ground
soy beans ranked next m spite of the handicap of high prices due tohaving to buy through local elevators instead of producers Where pro-
duced and ground up on the farm soy beans would no doubt make a sat-
tnn ^ 1" part at least, for high priced concentrates Cot-
^ expensive and apparently not verysatisfactory concentrates for poultry in this sectio .
In this experiment eight pens of 30 birds each were maintained. Allirds received the same basal mash ration of corn meal, bran, middlings
lTv""Th°^ TTf ^ scratch ration of corn, oats, and bar-Ihp' "mortality was unusually low for all pens and averaged about
gain or loss in anv' "^^^kedy group.
Feed CostHigh Protein Feed-• X lu c ii r a D r\ TTi
1 Tankage2 Meat Scrap i::!." 'IJS®
3 Cbtton Seed Meal
4 Soy Bean Meal -iZf.
5 Ground Soy Beans 2608
6 Buttermilk Powder plus Tankage Balance""" 2688
7 All Buttermilk Powder " "2300
8 Tankage plus Buttermilk Powder Balance 1864
Physical tests of the eggs and shells from all thesV pens were madeAmong the factors considered were shell character and density color and
cons,sta„cy of white and yolk, effect of cooking and odor, and flavo"As far as could be determined there was no uniformly, noticeable quality
characteristic orpeculiar to any egg group. "ticeame quality
Alfalfa for PoultryWork m feeding tests with alfalfa in various forms and quantities
fatfa ra;™'" ""h and Jthou Lt« meal especially ration, seeking to substitute this feed for bran and
middling, were used. When used to replace either, about the same egg
feToff'badTv' If* r'lt''" productionO f badly. anything, be ter results were obtained when alfalfa
was combined with middlings in the basal ration. It was found thathome ground alfalfa chaff gave a, good or better results tan commer^
TlfaHa^chaff"a" '°™" p"®'' Steamed or soakeda tal a chaff mixed with ground grains seemed to mak fair sub titute
thItTr- r /f relhhed when fed in small amounts. It is evidentat a fairly satisfactory low cost ration can be made up in th section
froni easily grown feeds as alfalfa meal, ground soy bean meal com-
bined with home ground grains. In many parts of the state there is a
mfnt'^ ^wfth^rf limestone which may be used for mineral supple-supply of skim milk to feed along with such ration
very little outside feed need be purchased.
Turning Hatching Eggs
+1, iff ^*P® '^"ient having to do with the effect of turning eggs duringi f I repeated. One lot which were not turfed at all
cleaulud" fTuffv"* f "Pd Sj uot comeluf y. A second lot turned during the first twelve days
hatched 57 per cent for the most part quite satisfactory chicks. A third
lot turned through the first eighteen days hatched 71 per cent and all
chicks were plump and fluffy. In a previous test eggs turned up to the
fifteenth day hatched fully as well as those turned through the eighteen
period.
Trapnesting
During the past nine years all hens at the poultry plant have been
trapnested through the pullet year and where found to be superior and
satisfactory as breeders the trapnesting has been continued. It is inter
esting that the culling method oven in the work of rather inexperienced
students has given close correlation with results of trapnesting. The
average for several years has been close to 85 per cent correct judgments
where birds have been classed as good, medium, or poor, and guess check
ed with actual record of production.
Breeding stock is selected from hens making 200 eggs or over pro
vided they are vigorous and free from serious defects. A record of such
hens has been kept from year to year to determine if the flock produc
tion average increases and the number of 200 eggers bred from this se
lection of stock tends to increase. If there is any such betterment it is
not readily apparent for the number seems to vary up and down from
year to year with little or no evidence of any upward trend. Feed and
weather conditions seem to enter in very materially as factors in the
production totals year by year apparently much more than selection and
breeding.
RURAL SOCIOLOGY
Public Library Service to Farm People
The primary aim of this project has been to determine what type of
library service is best adapted to serve farm people and to what extent
farm families are making use of existing library facilities. The findings,
together with definite suggestions for a rural public library policy in
South Dakota, were published in June, 1928, in Bulletin 233 of this Sta
tion. The following is a brief digest of the findings.
Next to church and the school, the public library is becoming our
most useful community institution. South Dakota has a total of 72 free
public libraries, most of them being located in and supported by cities,
towns and villages.
The majority of rural people in the state are without local public
library service. In 62 out of 66 counties the only public libraries are
those supported independently by the towns and villages. In these same
62 counties 96.8 per cent of the borrowers are town people, while 3.2 per
cent are farmers. The former spend 37.8 cents per capita for library ser
vice, and the latter 4.2 cents.
An entirely different situation prevails in the four counties with
county libraries. Here the unit of both service and support is the county.
Both town and country people share alike in the expense, management,
and the service. Under these conditions, the farm people respond quick
ly to library opportunity, there being actually in the four counties a
larger number of country borrowers than among those living in towns.
Although there are 72 independent town and village libraries in the
state, most of them are too small to be efficient library units. The unit
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of their support, in all but 2G cases, is less than 1500 people. When the
supporting area is so small, either the cost per capita has to be excessive,
or else the quality of service suffers.
The solution of the problem for both town and country under South
Dakota conditions seems to be the county library. It can meet the test
for an efficient library unit, as agreed on by library authorities, and yet
the costs per capita are not high.
There are probably 40 counties in the state where a county library
system would serve both the town and country districts better than they
are now being served and at not to exceed an average cost of from 50
cents to $1.00 per capita per year.
VETERINARY
Strains of Hemorrhagic Septicemia Organisms
The Animal Health Laboratory is engaged in a study of the various
strains of hemorrhagic septicemia organisms that are recovered from
time to time from material presented for diagnostic purposes. This project is progressing somewhat slowly due to the fact that material for
work IS not always available when it is most desired. Since our organ
isms must be recovered from field cases that are presented for diagnosis,
we can only await the presentation of such material. This of necessity
makes our work somewhat slow. The number of strains of hemorrhagic
septicemia organisms that has thus far been investigated shows that the
organisms as a group may be roughly divided into two classes; one of
which does not appear to be pathogenic and the other which appears
quite regularly pathogenic for laboratory animals. As soon as a suffi
cient number of strains have been examined, we expect to tabulate and
study our results.
BULLETINS PUBLISHED
Nine bulletins containing the results of recent experimental work,
have been published during the fiscal year and are available for free dis-
mbution to the farmers of the state and others interested in agriculture.
Ihey may be secured by writing to South Dakota State College, Brook-
ings. ®
Following is the list of the recent bulletins: No. 227, Spring Seeding
Time for Wheat, Oats, Barley, and Flax in South Dakota; No. 228, A
Study of Certain Physical and Chemical Characteristics of Flaxseed and
of Linseed Oil; No. 229, Stacked Green Corn for Cattle; No. 230, Better
Oats for South Dakota; No. 231, Feeding the Dairy Herd for Profit; No.
232, Taxation and Public Finance in South Dakota; No. 233, Equalizing
Library Opportunities in South Dakota; No. 234, South Dakota Potatoes;
No. 235, Profitable Farming Systems for the Intensive Spring Wheat
Area in South Dakota.
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FINANCIAL REPORT
Receipts
Hatch
Received from the Treasurer of the United States—$15,000.00
Disbursements
By Salaries ^ 8,211.60
Labor 3,356.16
Stationery and Office supplies 45.90
Scientific Supplies, consumable 176.95
Feeding stuffs
Sundry supplies
Fertilizers _ _ _ —
Communication service
Travel expenses _ _ _ 000.00
Transportation of things —
Publications _ -
Heat, light, water and power 000.00
Furniture, furnishings, fixtures 117.78
Scientific Equipment
Livestock _ _ - -
Tools, machinery and appliances 172.70
Building and land 99.95
Contingent expenses
Adams
$15,000.00
$ 7,541.58
4,348.03
41.41
425.35
67.01
269.89
82.99
6.00
481.09
45.38
000.00
61.05
230.00
297.00
578.51
000.00
26.51
498.20
Purnell
$40,000.00
$22,918.98
4,854.83
273.05
785.93
1,329.46
162.46
000.00
209.99
3,074.30
49.34
2,956.25
14.93
1,663.18
47.00
1,101.62
56.25
446.95
55.48
7.60 15.95 265.7,5 87.75
343.60
2,166.00
$2,716.75 $2,716.75 $2,716.75 $3,996.00
TOTAL $15,000.00 $15,000.00 $40,000.00
SUB STATION FUNDS
Cottonwood Eureka Highmore Vivian Newell
Appropriation $2,716.75 $2,716.75 $2,716.75 $2,716.75 $4,000.00
Expended
Salaries 2,525.25 2,686.65 2,698.40 2,448.32 000.00
:::::: .
Communication Service 12.09 2.40 2. ik'bq
Transportation of things
Heat, Light, Water and Power 1041 ----- uVrK
Tools and Machinery 16.60 7.60 15.95 265.7,5 040'In
Buildings and Land ice nn
Livestock 175.00 —- ^066^
$2,716.75
HORTICULTURAL AND LIVESTOCK EXPERIMENT FUND
^ppropriation $16,822.00
Expended
Feeding stuff ^4?5 MSundry supplies Jl
Traveling Expenses
Transportation of things
Livestock 1.350.00
TOTAL $16,822.00
POTATO EXPERIMENT FUND
Appropriation _ _ _ $841.10
Expended
Salaries - -— $488.33
Labor 73.93
Sundry Supplies 258.28
Traveling Expense tc
Transportation of things • "
TOTAL $841.10
STATION LOCAL
Balance on hand July 1, 1927 ' c'coo co
Receipts, cash sales — 0'028.62
Interdepartment credits 32b.92
Total receipts $10,975.90
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Salaries _ _ _
Labor _ _ _ _
Stationery and Office Supplies-
Scientific Supplies
Feeding stuffs _ _
Sundry Supplies . _
Communication Service
Traveling Expense _ _ _
Transportation of things
Scientific Equipment _ _
Livestock _ _ _
Tools and Machinery
Buildings and Land
Contingent _ _ _ _
Expended
300.00
1,804.92
35.62
303.72
5,184.22
114.82
5.21
237.48
67.03
183.96
166.10
252.58
116.50
5.22
Total Expenditures _ - g ,
Balance on hand June 30, 1928 IIIZIIIIIIII
EXPERIMENT SUB STATION
Balance on hand July 1, 1927.
Receipts _ _ _ _
Expended
»"?:•«
Office Supplies, etc. I-IIIZZIZIIIIZIIIIII on
Feeding stuffs _ _ a^a'ki
Sundry Supplies k,(c'q.iFertiliser ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ'"" 82I3
Communication Service oic aa
Traveling Expense ZZZZZZZZZZZZZZZZ-Z.ZZZZZZ ~ 770 78
Transportation of things laa'aa
Publications _ _ _ _ ~~ ~~ 9? on
Heat, Light, Water and Power _ 14643
Furniture and Fixtures 121 56
Scientific equipment c'onLivestock . .. ZZZZZ.ZZZZZZZZZZZZZZ Mfit!
Tools and Machinery ookakc
Buildings and Land ZZZZZZZZZZZZZZZZZ.ZZZ Z 37 22
Total $20,181.40
LIVESTOCK EXPERIMENTAL REVOLVING
Balance on hand July 1, 1927 jgpg
Expended
Transportation of things - _ Qg
Total Expenditures
Balance on hand June 30, 1928.
